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Three-Dimensional Instability of an Oscillating
Viscous Flow Past a Circular Cylinder

LU Xi-yun*, LING Guo-can?
(1. Department of Mechanics and Mechanical Engineering, University of
Science and Technology of China, Hefei 230026, P. R. China;
2. State Key L aboratory of Nonlinear Mechanics, Institute of Mechanics,
Chinese Academy o Sciences, Beijing 100080, P. R. China)

Abstract : A systematically numerical study of the sinusoidally oscillating viscous flow around a circu-
lar cylinder was performed to investigate vortical instability by solving the three-dimensional incom-
pressible Navier-Stokes equations. The transition from two- to three- dimensional flow structures along
the axial direction due to the vortical instability appears,and the three-dimensional structures lie alter-
natively on the two sides of the cylinder. Numerica study has been taken for the Keulegan Carpenter
(KC) numbers from 1 to 3.2 and frequency parameters from 100 to 600. The force behaviors are also
studied by solving the Morison equation. Calculated results agree well with experimental data and the-

oretical prediction.

Key words: Navier-Stokes equation; Reynolds number; Keulegan Carpenter number; Morison equa-

tion



